





IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM IPOrpamMMBbI
OCHOBHOTO 001miero oOpazoBanus, npeactaBieHHbIx B GI'OC OO0, a Takxke Ha OCHOBE
¢benepanbHOl paboueil mporpaMMbl BOCIUTAHHS M C y4ETOM KOHIICIIUM IIPETOIaBaHUS
yueOHOTO0 npeaMeTa « XUMHsS» B 00pa3oBaTelbHBIX opranmsanuix Poccuiickoit denepamnun.

[Iporpamma mo XumMuM AT MpeNCTaBIEHHE O IEAX, OOMIel cTpaTerud OO0ydeHus,
BOCIIUTaHMSI M pa3BUTUsA OOy4alOUIMXCS CpEJCTBAMHU y4yeOHOro IpeaMeTa, yCTaHaBIMBACT
00s13aTeNIbHOE TIPEAMETHOE COIePIKaHue, IPEAYCMaTPUBAET PaCTIpeIeIICHUE €T0 TI0 KiIaccaM U
CTPYKTYpUpOBaHHE TIO pa3ieilaM ¢ TeMaM NpOTrpaMMBl IO XHMHH, OIpPEIeIseT
KOJIMYECTBEHHBIE ¥ KAaYeCTBEHHBIC XapaKTEPUCTUKU COACPIKAHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YYECHUS! XHUMUU C yYIETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHU y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroImuXcsi, ONpeaesseT
BO3MOXHOCTH TpEeAMETa JUIsl pean3allud TpeOOBaHUU K pe3ysibTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBaTeNbHON MpOrpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs, a TaKkKe
TpeOOBaHMI K pe3ynbTaTaM OOy4YeHHsT XMMHW Ha YpOBHE IeNiell M3y4deHHus MpeaMera U
OCHOBHBIX BHJIOB Y4e€OHO-TIO3HABATENbHOM NEATENbHOCTH OOYy4alomIerocss MO OCBOEHHIO
y4eOHOTO COJepKaHUSI.

3HaHUE XUMUHU CITY’KUT OCHOBOM /711 JOPMUPOBAHUS MUPOBO33PEHMS 00OyUaroerocs,
€ro MPEJCTABICHUI 0 MaTePUAITEHOM €TUHCTBE MUPA, BAKHYIO POJIb HTPAIOT (popMuUpyeMble
XAMHUEH TPENCTaBICHUS] O B3aMMOTIPEBPAIICHUSX DHEPTUH W 00 DBOJIIONWHU BEMIECTB B
MpHUpOJIe, O MyTAX peUIeHUs INT00aIbHBIX TPOOIeM YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUIIEBOM M 9SKOJOTUYECKOW O€30macHOCTH, MpobieM
3/IpaBOOXpaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peaju3alui BO3MOXHOCTEH [Uis caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 001Iel 1 GYyHKINOHAIbHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH
00yuaronuxcs, HaBLIKOB UX CAMOCTOATEIBHON y4EeOHOM AEITETbHOCTH, SKCIEPUMEHTATbHBIX
U HCCIEeNOBATEIbCKUX YMEHHI, HEOOXOOUMBIX KaK B IOBCEJHEBHOW >KM3HH, TaK U B
npodeccuoHalbHOM e TENbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI]a Ha EOUHCTBO NPUPOJBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTaloM B
(hopMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00Y4YaIOLIUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TMPUPOJE, K UYEJIOBEKY, BHOCUT CBOH BKJIAJ B HKOJOTMYECKOE 0Opa3oBaHUE
oOyuaromuxcs.

JlaHHbIE HANIPaBJIEHUS B 00YYEHUH XUMUU 00€CIeUnBAIOTCS CIeU(PUKON comepxKaHus
y4eOHOro TMpeaMeTa, KOTOPBIN SBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTPaKEHHEM
0a30B0il HayKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 001IIer0 00pa30BaHUs OPUEHTHUPOBAH HA OCBOCHUE
00yUaIOUTUMUCS CUCTEMBI NTEPBOHAYABHBIX MOHITUN XUMHUH, OCHOB HEOPraHMYeCKOH XUMHH
Y HEKOTOPBIX OTAETBHBIX 3HAYMMBIX MMOHSATUH OPTaHUYeCKOU XUMUH.

CtpykTypa coaepkaHus IPOrpaMMBbl IO XUMUHU C(POPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nojaxoaa K e€ usydenuto. CozepkaHue CKJIabIBAECTCS U3 CUCTEMbI MOHATUH O XMMHUYECKOM
SJIEMEHTE M BEIIECTBE M CHCTEMbl MOHATHHA O XUMHUYECKOW peakunu. OOe 3TH CHCTEMBI



CTPYKTYPHO OpPraHH30BaHbl 110 IPUHLUITY [TOCJIEI0BATEILHOTO Pa3BUTHsI 3HAHUM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTABJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEIBHO OT OJHOIO YPOBHS K JApyromy,
BBITIOJTHSAS (DYHKIHUN OOBSICHEHUSI M MIPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHne mporpamMMbl MO0 XMMHMH CHOCOOCTBYET (DOPMHUPOBAHMIO IMPENCTABICHUS O
XUMHUYECKON COCTAaBIIAIOIIEN HAaydHOM KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOW HPHUPOIBI,
LIEHHOCTHOTO OTHOILIEHHS K HaydHOMY 3HAHHUIO U METOJaM IO3HaHUs B Hayke. M3ydeHue
XUMHMH TPOUCXOJUT C MPUBJICYEHHEM 3HAHUM M3 paHee M3YUYEHHBIX Yy4EOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipyu n3yueHun XUMHUHM TPOUCXOIUT (GOPMUPOBAHNE 3HAHUM OCHOB XMMHUYECKON HayKH
Kak 00J1acTH COBPEMEHHOTO0 €CTECTBO3HAHMS, IPAKTHUECKOMN AESITEITbHOCTH YelIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyNIbTypbl. 3ajadya ydyeOHOro mpeaMeTa COCTOUT B
(hopMHUPOBAHUM CUCTEMbI XUMHUYECKHX 3HAHUN — BaXKHEUIIUX (aKTOB, MOHITHIM, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHUH, JOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa
HayKH, B TPUOOIIEHNH K HayYHBIM METO/IaM IMO3HAHUS MPU U3YYEHUH BEIIECTB U XUMHUECKUX
peakuuii, B (GOpMHUPOBAaHMKM U Pa3BUTUU MO3HABATENbHBIX YMEHHM M HX NPUMEHEHUU B
y4eOHO-TI03HABATENbHOW U Y4e€OHO-UCCIIEN0BATENbCKOW JESATEIbHOCTH, OCBOCHUU IPaBUII
0e30macHOTO OOpaIeHus ¢ BEMECTBAMHU B MIOBCETHEBHOM KU3HH.

IIpu m3yyeHnn XMMUM Ha YpOBHE OCHOBHOIO OOIEro o0pa3oBaHUs Ba)KHOE 3HAYEHUE
puoOpey TaKue e, Kak:

— (hopMUPOBAHHE HHTEIUIEKTYAJIbHO Pa3BUTON JTMYHOCTH, FTOTOBOM K cCaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY HMPHUHATUIO PELIEHHH, CIOCOOHONW aganTupoBaThCs K
OBICTPO MEHSIOIMUMCS YCIOBHSM KHU3HH;

— HAaIpaBJICHHOCTh OOy4YEHMsI Ha cHCTeMaTH4Yeckoe INpuoOIIeHHe OO0ydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIbHOM  JIEATCIIBHOCTH, HAy4YHBIM METOAAM  IIO3HaHMS,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecrieyeHre yciIoBHMH, CHOCOOCTBYIOIIMX HNPUOOPETEHUI0 OO0Y4aroIMMUCS OIbITa
pa3sHOO0Opa3HON JIeATEIbHOCTH, IO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBaHue 00LIEH (YHKIMOHATIBHOM M €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B
TOM 4HCJIe YMEHUH OOBSICHAT U OLIEHUBATD SIBJICHUS OKPYKAIOIIET0 MUPA, UCIIOJIb3Ys 3HAHUS
U OIBIT, MOJYYEHHBbIE MPH HM3YYEHUM XUMHM, NPUMEHSTh HUX IMPH pelIeHUH NpodiieM B
IIOBCEIHEBHOM JKM3HU U TPYAOBOU AEATEIbHOCTH;

— ¢opmHpoBaHHE Yy OOYYaIOUIUMXCS TYMAHUCTHUYECKUX OTHOLIEHHWH, MOHUMAaHHUsA
LIEHHOCTH XUMHUYECKUX 3HAHHUH /7151 BBIPAOOTKH SKOJIOTHUECKHU 11€JI€CO00PAa3HOTO MOBEICHHS
B OBITY M TPYJIOBOW JEATEIBHOCTH B LIEJISIX COXPAaHEHMs CBOETrO 3JI0POBbsS M OKpYXaromei
IIPUPOJHOM CPENBL;

— pa3BUTHE MOTHUBAaMM K OOYYEHHIO, CIHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOGUIIS U HAIPABICHHOCTH JalbHENIIEro 00yUeHusI.



OOmu1ee ynca0 4acoB, OTBEIEHHBIX U1l H3y4eHUSI XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
obOpa3oBanusi, coctaBiseT 136 yacoB: B 8 kiacce — 68 gacoB (2 gaca B HezIeN0), B 9 Kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XMMUM B )KU3HU YelOBeKa. XMMHS B cUCTeMe Hayk. Tena u
BelecTsa. Pu3nyecKkre CBOWCTBA BELIECTB. ArperarHoe cocrosHue BemecTts. [lonsarue o
METOJ1aX MOo3HaHus B XUMUHU. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI U MOJIEKYJbl. XUMUYECKUE 3JeMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocThie U coXKHBIE BelIEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢Gopmysa. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHocuTenbHass aTomMHass Macca. OTHOcHUTENbHas
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumMocCBsA3b KOJIMYECTBA, MACCHI U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tel mo opmynamM XUMUYECKUX COCTUHEHUM.

dusnueckue U XUMUYECKUE SBJICHHUS. XUMUYECKas peakius U e€ Mpu3Hakud. 3aKOH
COXpaHEHHUsT MacChl BEHIECTB. XHUMHUYECKHME ypaBHeHHs. Kiaccupukamuss XAMHUYECKHX
peakiuii (CoeMHEeHNs, Pa3IoKEHUs, 3aMeIIeHNs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYAO0H, MpaBMIaMHi paOOThI B TAOOpaTOpUH U TTpUEMaMHU
oOparieHus ¢ 1abopaTOpHBIM 00OpPYAOBaHUEM, U3YUYCHHUE U ONMCAHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPraHUUYECKHX BEIIECTB, HaOMoIeHne (U3NUeCKUX (TUTABJICHHE BOCKA, TAsHHUE
TbJIa, PACTHPAHKUE caxapa B CTYIKe, KUTIEHUE U KOHJICHCAIIUS BOJBI) U XUMUYECKUX (TOpEHUE
CBEUH, MPOKAJTUBAHHE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCJIOTOHN) SIBJICHHM,
HaOJII0/IEHNE U ONMCaHUe MTPU3HAKOB MPOTEKAHN XUMUYECKUX peakluii (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pasioxkenue ruapokcuaa meau (11) mpu
HarpeBaHWHU, B3aUMOJICHCTBHE Xkene3a ¢ pacTtBopoM conu meau (II), m3ydenume crocoOoB
paszenieHus cMeceil: ¢ MOMOUIbI0 MarHuTa, (pUiIbTpOBaHUE, BHIAPUBAHUE, AUCTUIUIALIUA,
xpomatorpadus, MpoBeICHHE OYHCTKH TOBApEHHOW COJIM, HAOIIOJEHHE U OIMCAaHHE
pe3yNbTaTOB MPOBEJICHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHS] MAacChl, CO3/IaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopos — ajaeMeHT U MPOCTOE BEIIEeCTBO.
Haxoxpaenue kuciaopona B mpupoie, (usnueckue M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunel. Ilpumenenue kuciaopona. CnocoObl NOMYy4EHHS KHUCIOpOJa B
nabopatopuu ¥ IpOMBIIUIEHHOCTH. KpyroBopoT kucnopoaa B mpupojie. O30H — alioTpomnHast
MOAU(HUKAIUS KUCIOPOIa.

TemnoBoit 3hdekT XUMHUYECKON peakluu, TePMOXMMHUYECKHE YypaBHEHUS, JK30- U
SHAOTEPMHUUYECKUE pEaKIUH. TOMIMBO: Yroib M MeTaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxzaeHue BoIopoAa B MPUPOE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YPaBHEHHSIM.

®usnyeckue cporcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacklieHHbie u
HEHACBIIEHHbIE pacTBOPHL. PacTBopuMOCTh BellecTB B BoJe. MaccoBasi J0Jisi BelllecTBa B
pactBope. XUMHUYECKHE CBOKCTBA BOJbL. OcHOBaHUs. Poib pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopot Boabl B npupoje. 3arpsa3HeHue NpupoaHbIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJI.



Knaccudukanus Heopranndecknx coeauHenuit. Okcunpl. Knaccudukamnusi OKCHIOB:
coneoOpasyrone (OCHOBHBbIE, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyromue.
Homenknarypa oxcunoB. dusmyeckne M XUMHUYECKHE CBOMCTBAa OKCHUIOB. Ilosydenwue
OKCH/IOB.

OcnoBanms. Knaccudukamusi ocHOBaHWI: IIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHui. @U3nyeckue U XMUMHUYECKHE CBOWCTBA OCHOBaHMU. llosrydueHue
OCHOBaHUH.

Kucnotel. Knaccudukanumss xucnor. Homenkmatypa kucinor. @Dusmueckue u
XUMHYECKUE cBOMcCTBa KHUCIOT. Psg akruBHoctn metayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Conu. Homenknarypa coneit. usnueckue u xXumMuyeckue cBoiicra coneil. [lomydyenue
COJIEH.

I'enernueckas cBsA3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACIICHHE COAECPKAaHMUS KUCIOpOJAa B BO3IYyXE, IOJIydEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUYEHUE CBOMCTB KHCIOpPOJAa, HAOIIOAEHUE B3aUMOJICHCTBHS
BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MpEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE ¢ O00pa3llaMH OKCHUJOB M OINHMCAaHHME WX CBOWCTB, MOJydeHHE, cOOHpaHue,
pacro3HaBaHHe M H3Y4YE€HHE CBOWCTB BOAOpOJa (FOpeHHe), B3aUMOJEHCTBHE BOJOpOAA C
okcugoM Meau (II) (Bo3MOKHO MCHOJB30BaHUE BUIEOMATEpPHANIOB), HaOMIOeHNE 00pa3lioB
BEIECTB KOJMYECTBOM 1 MOJIb, HCCIEAOBAaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C
Pa3IMYHON pACTBOPUMOCTHIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOW AOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METallaMd (HAaTpUEM M KaJbIHEM)
(BO3MOXHO HCIOJIb30BAaHWE BHUACOMATEPUAJIOB), MCCIEIOBAHUE OOpPa3I[0OB HEOPTaHHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOMIOIEHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX
KHCJIOT W Ienouel, m3ydeHue B3ammojencTBusi okcuma memu (II) ¢ pactBopoM cepHoit
KHCJIOTBI, KHCJIOT C METaJJIaMH, PEaKkUHMil HEUTpaau3aluu, MNOJydeHHE HEpPaCTBOPUMBIX
OCHOBAHMUM, BBITECHEHHWE OJHOTO MeTaula JPYIrMM H3 pPacTBOpa COJIM, pEIICHHE
SKCIIEPUMEHTAIIBHBIX 33/a4 10 TeMe «BaxHelme Kiaccel HEOPraHMYECKUX COSUHEHUIN.

Iepuonuyeckuii 3axkoH u [lepnoanyeckas cucrema xumuuyeckux 3jementon /1. U.
Menpgeieena. Crpoenne aTOMOB. Xumuueckast CBA3b. OxuciaurTejabLHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBpie MOMBITKU KIACCU(PUKAIUU XUMHUYECKUX 3eMeHTOB. [loHATne o rpymmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W UIEJIOYHO3EMEIbHbIE METaJlIbl, TaJOreHbl, UHEPTHHIC
ras3bl). DJIEMEHTHI, KOTOpbIE 00pa3zytoT aMmbOTepHbIe OKCUIBI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux sjiemeHtos . U.
MenneneeBa. Kopotkonepuoanas u anuHHonepuoanas ¢opmel llepuoanyeckoit cuctembl
xumuyeckux siemeHToB J[. M. MenneneeBa. I[lepuoabl u rpynnbl. OU3HYECKHI CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U FPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aToMmHbIX szaep. W3otombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000J04YeK aTOMOB TepBbIX 20 XUMHUYECKHUX d1eMeHTOB [lepuoamueckoit
cuctemsl JI. 1. MenneneeBa. XapakTepucTuKa XUMHUECKOTO AJIEMEHTA M0 €ro MOJIOKEHUIO B
[Tepuonnueckout cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  W3MEHEHUs  paJuyca aTOMOB  XHUMHUYECKHUX  DJIEMEHTOB,
METAJUTMYECKUX U HEMETAITIMYECKUX CBOMCTB IO TPYIIAM U IIEPUOIaM.

3nauenne Ilepumonnmueckoro 3akoHa u Ilepuonnueckold CHCTEMBI XUMHUYECKHUX
JJIEMEHTOB JJI pa3BUTHUA HAyKU U npakTuku. [. 1I. MenneneeB — yu€Hblil U TpakJaHNH.



Xumuyeckass  cBsa3b.  KoBaseHTHas  (mosispHass W HETOJSpPHAs)  CBS3b.
DNEeKTPOOTPULIATEIILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas CBA3b.

Crenenbp oxucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccs
OKHUCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3Y4YCeHHE 00pa3IoB BEIIECTB METALUIOB U HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCUIA
[IMHKA C PACTBOPAMH KHUCIIOT U IIEIOYEH, TPOBEICHUE OMBITOB, HILTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM (TrOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meosrcnpeomemmnoie ceasu

Peanm3arus MeXIIPEIMETHBIX CBSA3CH MPU U3YUICHUU XUMHH B 8 KJIaCCE OCYIIECTBIISETCS
gepe3 WCMOJIb30BaHUE Kak OOIIMX €CTECTBCHHO--HAYYHBIX IIOHATHH, TaK W TOHSTHA,
SIBJISTFOIIIUXCSI CHCTEMHBIMHF JUTSI OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYIHOTO ITHKIIA.

OO0mue ecTeCTBEeHHO--HAYyYHBbIE TOHSATHSA: HAy4YHBINH (PaKT, TUMOTE3a, TEOPHUs], 3aKOH,
aHalIM3, CHUHTE3, Kiaccuukamus, NEPUOJUYHOCTb, HAOMIOACHUE, OKCIEPUMEHT,
MO/IETMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

duznka: Marepusi, aroMm, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIIbI,
PaIMoOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHA 3apsij, BEIIEeCTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, ra3, GU3NYSCKUE BEIIMYUHBI, CIMHUIIBI U3MEPEHUS, KOCMOC, TIIAHETHI,
383151, ComHIIE.

buonorus: ¢portocunres, nprxanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TIOPOJBI, TIOJE3HBIC
HCKOTIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

ITepuonnueckuii 3akoH. Ilepuomnueckas cucrema Xxumudeckux syemeHtoB . U.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XUMUUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajlus, KaJlblUs U UX COCIUHEHHH B COOTBETCTBUHU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanueckoil cucteMe u CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKOH CBA3U. THIMBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THIMA KPUCTAIUIMUECKON PEMmIETKH U BUAA XUMHUYECKOMN
CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYECKUX BellecTB. XUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCTUHEHUI, TeHeTHUecKast
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakinii o pa3inyHbIM MpU3HaKaM (TI0 YKUCITY U COCTaBY
YYaCTBYIOIIMX B PEaKIHUU BEIIECTB, MO TEIUIOBOMY 3G (}eKTy, M0 U3MEHEHUIO CTerneHei
OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB, M0 0OpaTUMOCTH, 0 y4aCTHUIO KaTaau3aropa). JK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[TonsiTre o0 ckopocTH XuMudeckoil peakuuu. [lonsTHe 06 0OpPaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M TeTepOoreHHbIX peakuusx. [lonsTue o
karanu3e. [loHsaTHE O XUMHUYeCKOM paBHOBecHH. DakTOpbl, BIUSIONINE HA CKOPOCThH
XMUMHYECKOHN peakIny U MOJ0KEHNE XUMUIECKOTO PAaBHOBECHSL.

OKHCAUTENFHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, AIIEKTPOHHBIN OajaHC OKUCIUTEIHHO-
BOCCTaHOBUTENHHOU peakinu. COCTaBlIeHUE YPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTENBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a AIIEKTPOHHOTO OanaHca.

Teopust AIeKTPOIMTHIECKON TUCCOLUALINU. DICKTPOIUTHI U HEANEKTPOIUTHL. KaTnoHsl,
aQHUOHBI. MeXaHM3M AHMCCOIMAIIMU BEIIECTB C Pa3IUYHBIMU BUJAMH XUMUYECKOUW CBSI3U.
Crenens auccormanuy. CUIBHBIC U CIa0bIE AIEKTPOJIUTHI.



Peakinu noHHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUSI PEAKIINI HOHHOTO 0OMEHa, TIOJTHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakuuil. CBoMcTBa KUCIOT, OCHOBaHUM U COJIEH B CBETE
MPEJICTaBICHUA 00 AJIEKTPOJIMTUYCCKON aucconmanui. KadecTBEeHHBIC pEakiiid Ha HOHBI.
[TonsiTHE O THAPOIU3E COJICH.

Xumuueckuit Ikcnepumenm:

03HAaKOMJIEHHE C MOJEISIMHU KPUCTANIMYECKUX PEHIETOK HEOPraHWYECKUX BEILIECTB —
METaJJIOB U HEMeTauioB (rpaduTa W anmasza), CIOKHBIX BELIECTB (XJIOpHIA HATpHs),
UCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKOW peaklUuu OT BO3ACHCTBUS pa3IMUHBIX
(baxTOpOB, HCCIEIOBAaHHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIIECCa TUCCOIHALINN
KHUCJIOT, IIejiouell M cosield (BO3MOXHO HCIOJIB30BaHUE BHUJAEO MaTE€pHANIOB), MPOBEACHUE
OTIBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKK IPOTEKAaHUsS peakiil HOHHOTO oOMeHa (0Opa3oBaHUe
ocaJika, BbIJENIEHHE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX PUMEpPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (TOpeHne, peakiuy pas3iosKeHus, COeTMHEHU),
pacrno3HaBaHUE HEOPraHWYECKUX BEILECTB C MOMOIIbI0 KaYECTBEHHBIX PEAaKLIUA Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTanuibl 1 MX coeJUHEHHSA

OOmas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CtpoeHue u (pu3Myeckue CBOWCTBA MPOCTHIX BEIIECTB — TaJIOI€HOB.
XUMHYECKHE CBOWMCTBA Ha MpUMEpEe XJopa (B3aUMOJIEHCTBHE C MeTalJlaMH, HeMeTaJlslaMH,
mienoyamu).  XisopoBojaopod. ConsiHas KHCIIOTa, XMMHYECKHE CBOICTBA, IMOJIydeHHE,
npuMeHeHne. JleicTBrue Xjopa M XJIOPOBOJOPOAA HAa OPraHrM3M desoBeKa. BakHeimne
XJIOPUJIBI U UX HAX0XJACHUE B IPUPO/JIE.

OO6mras xapakrepuctuka aieMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble CTeNeHU okuciaeHusd. CTpoeHne U pU3NYECKue CBOWCTBA MPOCTBIX BEILECTB —
KHCJIOPOJIa U CEePhl. AJUTOTPOITHBIC MOAU(PUKAIIMKI KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBOJIOpOA, CTpOCHHUE, (PU3MUECKHE M XUMHUYECKHE CBOMCTBA. OKCHABI CEphbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHasl KMCI0Ta, pU3HUECKHEe U XMMUYECKHE CBOMCTBA
(oOmme Kak TpeACTaBUTENs Kilacca KUCIOT M crneruduyueckne). XUMHUYECKHE PEaKIlnuH,
JeKallue B OCHOBE IPOMBIIIJIEHHOrO croco0a MoslydeHHUs CepHOil kucioTsl. [IpumeHenue
cepHOil KkucioTbl. CoslMm CepHOM KHCIOTHI, KadeCTBEHHas peaklus Ha Cynb(ar-noH.
HaxoxneHne cepel U €€ COeOUHEHMN B NpUpoAe. XMMHUUECKOE 3arpsi3HEHUE OKpYXKarolleu
Cpezbl COeTMHEHUAMU Cephbl (KMCIOTHBIE JOXK/IU, 3arpsA3HEHNE BO3/1yXa U BOJOEMOB), CLIOCOOBI
€ro IpeJOTBPALICHHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymnibl. OcOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacnpoCTpaHEHUE B HpUpoie, (U3UYECKue Hu
xuMuyeckue cBoiictBa. KpyroBopor aszora B mnpupoge. AMMUAK, €ro (Qu3nueckue Hu
XUMUYECKHE CBOWCTBA, MOJIydyeHHWe M npumeHeHue. Conu aMMOHMS, MX (QU3MUECKUE U
XMMHMUYECKHE CBOMICTBA, NpuMeHeHue. KauecTBeHHass peakuus Ha MOHBI aMMOHMS. A30THas
KUCIIOTa, €€ MoJlydeHue, (pu3ndeckue U XMMHUYecKHe CBOMCTBa (0OLIMe Kak MpelCcTaBUTENs
KJlacca KMCIOoT U cneundudeckue). Mcnonb3oBaHne HUTPATOB U COJIE aMMOHHUS B KauecTBE
MUHEpAIbHBIX yI10OpeHuH. XUMHUECKOe 3arpsi3HEHHE OKPY)KaIoLIeH cpebl coeluHEHUIMU
a30Ta (KUCIOTHBIE I0XK/IH, 3aTpSA3HEHHNE BO3/yXa, MOYBbI U BOJI0EMOB). Pochop, aoTponHbIe
Moaugukaun gocdopa, pusnueckne U xumuyeckue cBoiictBa. Oxcun docdopa (V) u
¢dochopHas kucnora, puznyeckre U XMMHUYECKHE CBOWCTBA, MojydeHue. Vcnosab3oBaHue
¢docdaToB B kauecTBe MUHEPATBHBIX Y10OpEHUH.

OOmiast xapakrepucTuka 31eMeHToB IVA-rpynmbel. OcOOEHHOCTH CTpPOEHHS aTOMOB,
XapaKkTepHbIE CTENIEHU OKHCICHUS. YTIIEpO, aJUIOTPONIHBIE MOAU(DUKALINH, pacIIpOCTpaHEHHE
B Ipupoje, (U3NYECKUe U XUMHUYECKHe cBoiicTBa. AncopOuus. KpyroBopor yriepoaa B



npupojae. OKcuapl yriepoaa, ux Gu3n4eckue U XUMUYIECKUEe CBOMCTBA, JICHCTBUE HA JKUBBIE
OpraHu3Mbl, IOJY4YEHHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yriepona (IV), runoresa riio0anbHOTO NOTEIUICHHS KIIUMaTa, ITApHUKOBBIHA 3 dekT. YronbHas
KHUCIIOTa U €€ COJIM, UX (PU3UYECKHE U XMMUYECKHE CBOMCTBA, MOJYYEHHE U NMPUMEHEHHUE.
KagecTBenHast peakiusi Ha KapOoHAT-HOHKI. Vcnonp30Banne KapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX YIiiepoa
(MeraH, 9TaH, JTWUJICH, AalleTWJIEH, 3TAaHOJ, IVIMLUEPHUH, YKCycHas Kuciorta). IIpuponnbie
WCTOYHUKH YTJIEBOJOPOJIOB (yroJib, MPUPOIHBINA Tra3, He(PTH), MPOIYKTHl MX MEPEepPabOTKU
(beH3mH), WX pPONb B OBITY M TPOMBINUICHHOCTH. [lOHATHE O OHOJOTHYECKH Ba)KHBIX
BEIIECTBAaX: JKHpaX, OeyKax, yrieBoJax — M UX pOJIM B KM3HU dYeloBeka. MarepuanbHoe
€IMHCTBO OPTraHMYECKUX U HEOPTAaHUUECKUX COCTUHEHU.

Kpemuuii, ero ¢usnueckue U XUMHYECKHUE CBOMCTBA, IMOJIyY€HHE WU IPHUMEHEHUE.
Coenunenus kpemHHsi B mpupoje. OOmmue npeacraBieHuss o0 okcuje kpemuus (IV) u
KpeMHHEeBOUM kuciore. CHIMKAThI, WX WCIOJB30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Bakneiiue cTpouTelbHbIE MaTepHalibl: KEpaMHUKa, CTEKJIO, LIEMEHT, OETOH, KeJle300€TOH.
[IpoGiembl 6€301aCHOTO UCIIOJIB30BAHUS CTPOUTEIHHBIX MAaTEPUAJIOB B [TOBCEIHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydeHue oOpasloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJITHOM  KHCJIOTHI,
MPOBEJCHNE KAYECTBEHHBIX pEaKIMi Ha XJIOPUI-UOHBI W HAOJIOJCHHWE TPU3HAKOB HX
MPOTEKAHUS, OTBITHI, OTPaKAIONINE (HU3NUECKHE U XUMUUYECKHE CBOMCTBA TajOTEHOB U X
coelMHEeHUI (BO3MOKHO HCIIOJIb30BaHUE BMJIEOMATEPHANIOB), O3HAKOMIIEHHE € 00paslaMu
XJIOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C 00pa3iiaMu cepbl U €€ COSTMHEHUSIMHU (BO3MOYKHO
WCIIOJIb30BAHUE BHJIEOMATEPUAIOB), HAOJIOJCHHUE Tpollecca OOYIJIMBaHUS caxapa ToJ
JNEUCTBUEM KOHIUEHTPUPOBAHHOM CEPHOM KHCIOTHI, HM3YYCHHUE XHUMHUYECKHUX CBOMCTB
pa30aBIIEHHOW CEpPHOM KHUCIOTHI, IPOBEICHUE KAUYEeCTBEHHOW pEakluu Ha Cyinb(harT-uoH U
HaOJoIeHNe MpHU3HaKka e€ MPOTEeKaHHsl, O3HAKOMJICHHE ¢ (PM3MUYECKUMHU CBOMCTBAMU a30Ta,
dochopa u ux coeauHeHH (BO3MOYKHO HCIIOJH30BAHKME BHJICOMATEPHAIIOB), OOpa3laMu
a30THBIX U (pochOpHBIX ynoOpeHuil, MmojdydeHue, coOMpaHue, pacro3HaBaHUE U HU3Y4YCHUE
CBOMCTB aMMHaKa, IPOBEJCHNE KaUeCTBEHHBIX pEakluil Ha MOH aMMOHHUA U Gocdar-uoH u
W3y4YeHHE TPU3HAKOB UX MPOTEKaHUs, B3aUMOJEWUCTBHE KOHIICHTPUPOBAHHOM a30THOM
KHUCIIOTBI C MeIbl0 (BO3MOXKHO HCIIOJIb30BAHME BHAEOMATEpUANIOB), U3yd€HUE MoAemnei
KPUCTAINIMYECKUX pelEToK anmasa, rpaduta, (yluiepeHa, 03HAKOMIIEHHE C IMPOIECCOM
azcopOLuu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOTrasa,
noJiyueHue, coOupanue, pacro3HaBaHue U U3yu4eHUEe CBOMCTB YIIIEKUCIIOTO Ta3a, IPOBeICHUE
KaueCTBEHHBIX PEeaKIHii Ha KapOOHAT M CHIIMKAT-UOHBI U U3yYEHHE PU3HAKOB X IPOTEKAHMUS,
03HAKOMJICHHUE C MPOIYKIMEH CUIIMKATHON MMPOMBIIIJIEHHOCTH, PEIICHUE SKCIIEPUMEHTATbHBIX
3aza4 1o Teme «BaxHeire HeMeTaIbl ¥ UX COSAUHEHUSD.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuUCTHKa XMMHUYECKHUX OJJIEMEHTOB — METAJJIOB Ha OCHOBaHUM UX
noJjioxkeHus B Ilepuommueckoin cucreme xumuueckux snemeHToB [[. M. MenneneeBa u
ctpoeHust aroMoB. CrpoeHue wmeTamioB. Meraminueckas CBSI3b M METaJIMYECKas
KpUCTaJUITMYECKas peléTKa. DJIEKTPOXUMHUUECKUH Psijl HallpsKEeHU MeTaioB. Gusndeckue u
XMUMHUYECKHE CBOMcTBa MeTauioB. OOmmue crnocoObl monydeHuss MeTtamioB. [lonstue o
KOPpPO3UU METAJJIOB, OCHOBHBIE CMOCOOBI 3aIUTHI MX OT Koppo3uu. CrjiaBsl (CTaslb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTaIbL: MOJOKEHKE B [leproanueckoii cucreMe XMMUUECKUX 3JIEMEHTOB
J1. 1. MenieneeBa, CTpO€HHUE UX aTOMOB, HaX0XkA€HHE B mpupoie. Pusndeckue U XuMHUUEeCKUe



cBOlicTBa (Ha mpuMmepe Hartpus U Kanusi). OKCHIbl M THUAPOKCHUIBl HATpUs MU Kajusl.
[IpumeHeHne WEeT0YHbIX METAIIOB U UX COCIMHEHU .

[[leno4yHO3eMeENbHBIE METAJIBI MarHMi M KajdbLUi: INOJoKeHHe B Ilepuoamueckoit
cucremMe xuMuueckux 3iueMmeHToB J[. 1. MenzeneeBa, CTpo€HHE UX aTOMOB, HaX0KJICHUE B
npupoje. Duznueckrue u XMMAYECKUE CBOMCTBA MArHUS U KaJIbLUs. BaxkHenmme coefuHeHnst
KanpLus (OKCHUJ, THAPOKCU, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nosnoxenue B [lepuoandeckoil cucreme XuMH4Yeckux anemeHTos /[I. U.
MenneneeBa, CTpoeHUE aTOMa, HAXOXKJEHHE B Ipupoae. Pru3nueckue U XMMUYECKUE CBOICTBA
anmoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHIA AIFOMUHUS.

Kenezo: nmomoxenue B Ilepuomnueckod cucreme Xxumudeckux snemeHtoB [l U.
MeHnneneeBa, CTpoeHUE aTOMa, HAXOXKEHHE B Tpupoae. Pru3nuecknue 1 XMuMUYeCKHe CBOMCTBA
xene3a. Okeupapl, rugpokcuasl U conn sxkenesa (II) m xenesa (III), ux cocras, cBoiicTBa U
MIOJTy4YECHHUE.

Xumuueckuit IKCnepumenm:

03HaKOMJIEHHE ¢ oOpa3lamMu METAUIOB U CIUIaBOB, UX (PU3NYECKUMH CBOMCTBAMH,
U3Yy4YEHHE Pe3yJIbTaTOB KOPPO3UU METAJUIOB (BO3MOYXHO MCIOJIb30BaHUE BHIEOMATEPUAIIOB),
O0COOEHHOCTEH B3aMMOJICWCTBHUS OKCHIA KaJbI[Us W HATpPUS C BOJOH (BO3MOXKHO
WCIOJIb30BAHME BHJIEOMATEpUANIOB), HCCIIEJOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipoliecca
TOpPEHHs Kelle3a B KUCIOPoJe (BO3MOXHO KCIIOJIb30BaHHE BHAEOMATEpUaAIOB), MPU3HAKOB
MPOTEKAHUS KAUECTBEHHBIX peakUuii Ha HOHBI: MAarHus, KaJbIHsl, alFOMUHUS, LINHKA, Keye3a
(IT) u xenesa (III), menu (I1), HaOnrOAEHNE W ONMMCAHUE MPOLECCOB OKPAILIMBAHUS TUIAMEHU
MOHAMHM HaTpHsl, Kadusd M Kaublus (BO3MOXHO HCIOJB30BaHUE BHAEOMATEPUANIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB TMIPOKCHIA AIFOMUHMS U THAPOKCUAA LIMHKA, PEIICHUE
JKCIIEpUMEHTAIIBHBIX 337a4 110 TeMe «BakHelnme MeTaibl U X COCTUHEHUS.

XuMHUSA U OKPYKAaKIIas cpena

BemectBa n Matepransl B IOBCEIHEBHOM )KU3HU Y€JI0BEKA. be30omacHoe nernoiab30BaHnue
BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBasi momouip mpu XUMHYECKHX OXOTrax M
OTPABJICHUSIX.

XuMUYecKkoe 3arps3HEHHE OKpyXKarouleil cpensl  (mpenenbHas — JOMyCTHMas
KOHLIeHTpauus BeulecTs, nanee — [1JIK). Posb XxuMuu B peieHr# 3K0JI0rH4ecKuX Ipooiem.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTeprasioB (CTEKIIO, CIUIaBbl METAIIJIOB, TOJIMMEPHBIE MATEPHAIIBI).

Meostcnpeomemmoie ceasu

Peanuzanus MexxnpeaMeTHbIX CBS3eH IPU U3YYEHUH XUMHH B 9 Ki1acce OCyIIECTBISAETCS
4yepe3 HCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHHA, TaK M TOHSITUH,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAY4YHBIA (DakT, TUIIOTE3a, 3aKOH, TEopus,
aHalM3, CHHTE3, KiIacCU(PHKAIMS, MEPUOJUYHOCTb, HAONMIOJEHHE, AKCIEPUMEHT,
MOJENUPOBAaHUE, HW3MEPEHHE, MOJElb, SIBIIEHUE, NApPHUKOBBIM APQPEKT, TEXHOIOTHs,
MaTepuabl.

®usnka: Marepus, aTroM, 3JIEKTPOH, INPOTOH, HEWTPOH, HWOH, HYKIHUJ, W30TOIBI,
pPafMOaKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKHUN 3apsiji, MPOBOJHUKH, IIOJYNPOBOIHUKH,
JMAJIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TEJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa, a3,
pacTBOp, PACTBOPUMOCTb, KpUCTAJUIMYECKas peIIETKa, CIJIaBbl, (U3NYECKUE BEIUYHHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIAHETHI, 3BE31b1, CoJHIIE.

buosnorus: ¢potocunTes, npixaHue, Onocgepa, IKOCUCTEMa, MUHEpaIbHbIE y100peHus,
MHUKPO3JIEMEHTBI, MaKPOIIEMEHTBI, ITATEIIbHBIE BELLIECTBA.



I'eorpadus: armocdepa, rtumpochepa, MUHEpaIbl, TOPHBIC TMOPOJBI, IOJIC3HBIC
HCKOTIaeMbI€, TOILIUBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOT'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHHUS IMPOrPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTHUTAIOTCS B X0/1€ O0OYUEHHsI XMMUHY B €JMHCTBE YUCOHOH U BOCITUTATEIBHON eI TEITbHOCTH
B COOTBETCTBHM C TPAJAUIMOHHBIMH POCCHHCKUMH COLUOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU, IPUHATHIMH B 00IIIECTBE MPABUIAMUA U HOPMAMHU MOBEJICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHUS M COLMATM3AINHN 00YIaOLTIXCS.

JIMYHOCTHBIE Pe3yJabTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCSI PYKOBOACTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUEHTALMN M PACIIMPEHUE OTBITA NeSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACIIeJIMI0, TIOHUMaHHS 3HAYCHHUsST XUMHUYECKOW HAayKW B KH3HH COBPEMEHHOTO
oOrmiecTBa, CIIOCOOHOCTH BIIQJETh JOCTOBEPHOI MH(OpPMAINel 0 MepeoBhIX JOCTIKEHHUIX U
OTKPBITUSIX MUPOBOY M OTEYECTBEHHOW XHUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOUCTBE MUpPA K OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMAJIBHBIX HOPMAaxX W MPaBWIAX MEXIIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE,  KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  ITOJIE3HOW,
y4eOHO-HCCIIEeIOBATEIbCKON, TBOPUECKOW W JIPYTUX BHUJAAX NEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM AEATEIBHOCTH IIPH BBITIOJHEHUH Y4eOHBIX, ITO3HABATEIBHBIX
3aj1a4, BHITIOJIHEHUN XUMHUYECKHX IKCIIEPUMEHTOB, CO3/IaHUN YIEOHBIX TPOEKTOB, CTPEMIICHUS
K B3aMMOIIOHUMAHUIO ¥ B3aMMOTIOMOIIY B TIPOLIECCE 3TOH ydeOHO! e TeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEACHHE M IOCTYNKH CBOMX TOBApHIIEH C MO3WIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHYECKHE TIPEJICTABICHUS O BEHIECTBE M XHMHUYECKOW peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH U COCTABISIOIINE OCHOBY JJIS
NOHUMAHUS CYIIHOCTH HAyYyHOH KapTHUHBI MHpA, TPEICTAaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS MIPUPOJIBI, B3AUMOCBS3SX YEJIOBEKa C MPUPOIHOM Cpeoii, O posin
XUMUH B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHBIE MOTHBBI, HAIPaBJICHHBIC HA MOJTYYCHHE HOBBIX 3HAHWUU IO XHMUH,
HEOOXOMMBIEe ISl OOBSCHEHHsS HAOJIONAaeMbIX NPOLECCOB M SBJICHUH, NMO3HABATEIbHOM,
MHQOPMAIIMOHHOW M YHMTATEIbCKOH KyJIbTYPHl, B TOM 4YHCJIE HAaBBIKOB CaMOCTOSITEIBbHON
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHOHN IHMTEPaTYpOH, AOCTYIHBIMH TEXHHUYECKHMHU
cpencTBaMu HHQOPMALMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YYEHHIO U MO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTD M CIIOCOOHOCTH K
caM000pa30BaHMIO, POCKTHOM 1 UCCIIE0BATEIbCKOM IESTEIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTU M YPOBHS 00yueHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 3I0POBbSI:

OCO3HAHME IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOILIEHHMS K CBOEMY 3/0POBBIO,
YCTAaHOBKHM Ha 370pOBBIH 00pa3 >KU3HM, OCO3HAHHE MOCIEICTBUI M HENpHITHE BPEIHBIX
NPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOIIOCHNUS
NpaBU O€30MAaCHOCTH NMPH OOpALIEHUH C XMMUYECKUMHU BEIECTBAMHM B OBITY M peasbHOU
KHU3HU;

5) Tpy0BOT0 BOCIUTAHUS:



HMHTEPEC K MPAKTHUECKOMY H3YyUEHUIO PO(HECCHil U Tpy/ia pa3InIHOTr0 POJa, yBaKEHUE
K Tpyly U pe3yjibTaTaM TPYAOBOM [EATENIbHOCTH, B TOM YHCIIE HAa OCHOBE IMPUMEHEHHUS
MPEIMETHBIX 3HAHWW 10 XWMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPACKTOPUHU
MPOIOJDKEHHST 00pa30BaHusl C y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XMMUH,
0OIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN, YCIEITHOM MPO()EeCCHOHANBHON AeITEeIbHOCTH U
pPa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTH aIallTUPOBATHCS B MPO(ECCHOHATIBLHOM Cpe/Ie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIeCO00pa3HOE OTHONIICHUE K MPUPOAE KaK MCTOYHUKY >KM3HU HaA
3emite, OCHOBE €€ CYIIEeCTBOBAHUS, IOHUMAHUE [IEHHOCTH 3JJ0POBOTO M OE30MacHOTO 00pasa
KU3HU, OTBETCTBCHHOE OTHONICHHE K COOCTBEHHOMY (HU3WYCCKOMY U TICHXHYECKOMY
3JI0POBBIO, OCO3HAHWE IIEHHOCTH COOIOICHUS MTPaBUIT OE30MaCHOTO TIOBEACHUS TP padoTe C
BEILIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOXKAIOIIHNX 3I0POBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJTydaeMble MPU U3YYECHUU XUMUU, JIJIS1 PEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEH MPUPOJHOW CpEIOM, Ul IOBBIIMICHHUS YPOBHS
9KOJIOTUYECKOU KYJIBTYpPBhI, OCO3HAHUS TJI00aIbHOTO XapakTepa KOJOTHUYECKHX MPOoOIeM U
MyTe MX pelIeHUs MOCPEJACTBOM METOJOB XHMHHU, DKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBATHCS UM B TMO3HABATEIHHOM, KOMMYHUKATUBHON U COIIMAIBHON MTPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX Pe3yabTAaTOB BHIACIAIOT 3HAYUMBIE TSI (POPMHUPOBAHUS
MHPOBO33pEHHUsI OOIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHSI, TPUHITUII, TUTIOTE3a, (DAKT, cUCTeMa,
MPOIIECC, IKCIIEPUMEHT U IPYTO€. ), KOTOPBIEC HCTIOIB3YIOTCS B €CTECTBEHHO-HAYIHBIX YICOHBIX
MpeAMETaxX M MO3BOJITIOT Ha OCHOBE 3HAHUMN M3 3TUX MIPEAMETOB (DOPMUPOBATH MTPEICTABIICHHE
O IICJIOCTHOM HAyyHOW KapTUHE MHUpa, W YyHUBEpPCaJIbHbIE Yy4YeOHBIC JICUCTBUS
(mo3HaBaTenbHble,  KOMMYHUKATUBHBIC,  DPETYISTUBHBIE), KOTOpble  OOECHeunBarOT
(¢bopMHUpOBaHHE TOTOBHOCTH K CaMOCTOATEIbHOMY IUJIAHUPOBAHUIO M  OCYIIECTBIICHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

ba3oBrble 1ornyeckue 1eMCTBUSA:

YMEHUSl HCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMIMA:
pacKpbIBaTh CMBICT XUMHYECKUX TOHATUH (BBLACIATH HUX XapakTepHble MPHU3HAKH,
YCTaHaBIMBAaTh B3aUMOCBSI3b C JIPYTMMH TOHATUSMHU), HCHOJIb30BaTh MOHATUS IS
OOBSICHEHUSI OTIECNbHBIX (DAaKTOB U SIBIICHUH, BBIOMPATh OCHOBAHUA U KPUTEPUU IS
KJIacCU(UKAUU XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKui, yCTaHABIMBATh MPUYHMHHO-
CIIEICTBEHHBIE CBSI3M MEXJy OObEKTaMHU H3Y4YECHHs, CTPOUTH JIOTMUYECKHE PaCCYXKICHUS
(MHIYKTUBHBIC, TEAYKTUBHBIC, TI0 aHAJIOTHH ), JeNIaTh BHIBOJIbI U 3aKITIOYCHHUS,

yMEHHE MIPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (MPEeIMETHbIC U METAPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, UCIOJb3yeMble B XUMUH, NMPEOOPA30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XuUMHuueckas (opMylna U ypaBHEHHE XHUMHYECKOW pEaKIHU — MpU PEHIeHHH Yy4eOHO-
[O3HABATENbHBIX 3a/ay, C YYETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMbIX 00BbEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHUYECKUX PEaKIU, BBISBISATH 00IME 3aKOHOMEPHOCTH, IPUYUHHO -CJIEICTBEHHBIE CBS3H U
MPOTUBOPEYUS B U3YyUAEMBbIX MPOLECCAX U ABICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

YMEHHUE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a
Takke B KayecTBE OCHOBBI ISl (POPMHpPOBAHUS TUMOTE3bl MO TMPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;



npuoOpeTeHre OMbITa MO TUIAHUPOBAHHIO, OPTAHU3AIUN U MPOBEACHUIO YICHUYECKUX
9KCIEPUMEHTOB, YMEHHE HaOII01aTh 33 XOJ0M IIPOIECCA, CAMOCTOSITENILHO ITPOrHO3UPOBATh
€ro pe3yabTar, popMyaupoBaTh 000OIIEHHUS 1 BBIBOABI 10 Pe3yJIbTaTaM MPOBEIEHHOTO OTIbITA,
HCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJICIIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHUE BBIOMpATh, aHATU3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAIHIO PA3ITUIHBIX
BUJIOB U ()OPM IpEACTABICHUS, MOTY4aEMYIO0 U3 Pa3HbIX UCTOYHHMKOB (HAay4HO-IOMYJIIpHAs
JUTEepaTypa XHUMHYECKOTO COJEpXKaHMs, CIPaBOYHbIE mocoOusi, pecypcsl HHTepHeTta),
KPUTHYECKH OIICHUBATH MPOTUBOPEYMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHSTh Pa3IMuHble METO/IbIl U 3alIPOCHI IIPHU MOUCKE U 0TOOpE MH(pOpMaLuu
U COOTBETCTBYIOUIMX JIAaHHBIX, HEOOXOIUMBIX JUIsl BHIIOJHEHUS YU€OHBIX U MO3HABATEIbHBIX
3ala4  ONpENeNEHHOr0 THUMa, MPUOOpPETeHHEe OmbiTa B  O0JACTH  HCHOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX ~ TE€XHOJOTHM, OBJaJeHUE KYJIbTYpOH aKTUBHOTO
WCIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BbIOMPATh ONTUMAIbHYIO
¢dbopMy npezacraBiaeHUs MHPOPMALMK U WUTIOCTPUPOBATh pEIIaeMble 3a/1a4ll HECIOKHBIMU
cXeMaMu, AarpaMMaMHu, ApyrumMu popMamMu rpaduky U MX KOMOMHALUAMY;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOM U Hccien0BaTeNbCKON
NEeSTeNbHOCTH HH(OpPMAlMIO O BIMSHUM IPOMBIIIJIEHHOCTH, CEIbCKOTO XO3iHCTBa U
TpaHCHOPTa Ha COCTOSIHUE OKPYKAOUIEH TPUPOJTHOU CPEIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

yMEHHs 3a7aBaTh BOINpPOCHI (B XOJe aAuajora U (WiM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil TeMbl, (POpPMYIHpPOBaTh CBOM TNPEIJIONKEHHUS] OTHOCHUTEIBHO BBIMOTHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUsI TPEICTaBJIATh IMOJIyY€HHbIE Pe3yabTaThl MO3HABATEIBLHOM JESITEIbHOCTH B
YCTHBIX W TNHCbMEHHBIX TEKCTaX; JejaTh MPe3eHTAlI0 pe3yJbTaTOB BBIOJHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (71a00paTOpHOTO  OMbITa, JabopaTOpHOW  pabOTHl  TIO
WCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO IMPOEKTA);

YMEHHUsI yueOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATENbHOM 1
UCCIIEIOBATENIbCKON JESITENIHOCTU MIPHU PEIICHUH BO3HUKAIOIIKMX MPoOIeM Ha OCHOBE y4yéTa
OoOLIMX MHTEPECOB U COIJIACOBAHUS MO3ULUN (0OCYKIeHHsS, 0OMEH MHEHHUSIMHU, «MO3TOBBIE
HITYPMbI», KOOPJIUHAIMS COBMECTHBIX JIEHCTBUH, OINpeAescHHEe KpUTEPHEB II0 OIEHKE
KauyecTBa BBIMOJIHEHHOM pabOThI U JPYyrHUe).

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1eliCTBHS:

YMEHHE  CaMOCTOSITEJIbHO  OMPENeNsATh 1€ JIeATENbHOCTH,  IUIAHUPOBATb,
OCYILIECTBIISITh, KOHTPOJHMPOBaTH M MHPH  HEOOXOAUMOCTH KOPPEKTUPOBATH  CBOIO
NesITeNIbHOCTh, BbIOMpaTh Hambosnee HPQPEKTUBHbIE CHOCOOBI pEIIeHUs Y4eOHBIX U
MO3HABATENIbHBIX 33/1a4, CAMOCTOSITENIbHO COCTaBIISITh WM KOPPEKTHUPOBATH MPEIOKECHHBIN
QITOPUTM JICHCTBUYN MNP BBINOJHEHUH 3aJaHUM C y4€TOM IMOJIy4eHHUS HOBBIX 3HaHHUI 00
M3y4aeMbIX OOBEKTax — BEIIeCTBaX M PEaKlUAX, OLIEHWBATh COOTBETCTBHE IMOIYYEHHOTO
pe3ynbTaTa 3asBJICHHON e, YMEHHME HCIOJNb30BaTh W aAHAIU3UPOBATh KOHTEKCTHI,
IIpeiaraéMble B yCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTAaTOB IO OCBOEHHUIO O0S3aTENBHOIO COJCpKaHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHON paboyeil NporpamMmol, BBIAETSIOT: OCBOCHHBIE
oOyJaromuMuUCs Hay4yHblEe 3HAHUSA, YMEHHS M CHOcoObl JeWcTBuM, cnenuduyeckue s
npeaMeTHON ob6nacTu «XUMHs», BUJBI AEATEIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0
MHTEpHpeTaluy, NpeoOpa3soBaHUI0 W MPUMEHEHHIO B PA3JIMYHBIX Y4YeOHBIX U HOBBIX
CUTYaLHSIX.



K xoHniy o0ydenus B 8 Kiacce nmpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y OOyUAIOIIUXCS YMEHUH:

PacKpbIBaTh CMbBICII OCHOBHBIX XMMHUYECKHUX ITOHATHI: aTOM, MOJIEKYJIA, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CII0)KHOE BELIECTBO, CMeCh (OJHOpOJAHAs U
HEOJHOPOJHAsI), BAJIEGHTHOCTh, OTHOCUTENIbHAsI aTOMHAasi U MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas JOJS XUMHYECKOTO
JJIEMEHTA B COEIMHEHUM, MOJSPHBIH 0OBEM, OKCUJ, KUCIOTa, OCHOBAHUE, COJIb,
ANIEKTPOOTPHULIATENBHOCTh,  CTENEHb  OKUCJIEHMS,  XMUMHUYEcKas  peaxuus,
KJaccu(UKaus peaKiyii: peakuyd COCOUHEHUS, PEaKIUU Pa3JIOKEHHs], PeaKIuu
3aMEIEHUs, peakluu OOMEHa, 3K30- M JHJIOTEPMHUECKHUE PEAKIUH, TEIJIOBOU
ahdexT peakuuu, SAPO aroMa, SICKTPOHHBIA CIOW aToMa, aToOMHas OpOUTAIb,
paauyc aToMa, XUMHYECKasi CBs3b, MOJSIPHAs W HEMOJISIpHAs KOBAJIEHTHAsl CBS3b,
MOHHasl CBS3b, HOH, KATHOH, aHWOH, PaCTBOP, MACCOBas J10JIs BEIIeCTBA (MPOLIEHTHAs
KOHLIEHTpAllKs) B PacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUNA M HMPUMEHAThH 3TU
MOHSATHS TIPU ONMKMCAHUU BEIIECTB U UX PEBPALICHUI;

WCIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY Ui COCTaBlieHUsI (OpMyJd BEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIIU;

OTIPEJIeNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETCHb
OKHUCJICHHS DJIEMEHTOB B OMHApPHBIX COEAMHEHMSX, MPHUHAJIKHOCTh BELIECTB K
OTpeNeIEHHOMY KJIacCy COEIWHEHUH Mo ¢opMmyiaM, BHJ XUMHYECKOW CBS3H
(KoBajieHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cmbici [leproanueckoro 3akoHa . . MeHnneneeBa: 1eMOHCTPUPOBATH
ITIOHMMAaHHE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB XMMHUUYECKHX JIEMEHTOB OT HX
nosjoxeHus B lleproguyeckoil cucreMe, 3aKOHOB COXPAHEHHMS MAacChl BEILIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaapo;
OTHCHIBaTh M XapakTepuszoBaTh TabmuuyHyo ¢opmy [lepronudeckoit cucTteMsl
XMMHUYECKUX 3JIEMEHTOB: pa3iiMyaTh MOHSITUS «TJaBHas noArpymnna (A-rpymnmna)» u
«moboynas noarpynna (b-rpynma)», Mansle U OoJiblIME TEPUOMABI, COOTHOCUTH
0003Ha4YeHusl, KOTOpbIe UMetoTcs B Tabnuie «lleproandeckas cucreMa XMMUYECKUX
anemeHToB JI. 1. MenzaeneeBa» ¢ YMCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB MW 3apsj sjapa, oOllee YHCIO DJIEKTPOHOB U
pacnpesenieHue uX Mo IEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh  XUMHYECKHE  DJEMEHTbl, HEOpraHHMYeCKHe  BEIlecTBa,
XMUMHYECKHE peakluu (10 YUCIY U COCTaBy YYaCTBYIOIIUX B PEAKI[UU BEUIECTB, 1O
TEIIOBOMY A (heKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBOWCTBA BEIIECTB PA3IUYHBIX
KJIacCOB, MOATBEPKJas OINUCAHWE MpUMEpaMU MOJIEKYISPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKaHUSI XUMUYECKUX NIPEBPALICHUN B Pa3JIMYHBIX YCIOBHSIX;
BBIYMCIIATE OTHOCHUTENBHYIO MOJIEKYJISIPHYIO W MOJISIDHYIO MAacChl BEIIECTB,
MacCOBYIO JI0JIF0 XUMHUYECKOT0 3JIEMEHTa 0 (popMyJie CoeAMHEH M, MACCOBYIO JIOJTIO
BEILECTBA B PaCTBOPE, IPOBOJINUTD PACUETHI IO YPABHEHHUIO XUMUYECKON PEAKIINH;
IIPUMEHATh OCHOBHBIE ONIEPALIMU MBICIIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHMe, 0000IIeHHe, CHCTEMaTHU3aluio, KIacCU(UKAIMIO,  BBISBJICHUE
IIPUYHUHHO--CJIEICTBEHHBIX CBS3€H — JUI U3YUEHUS CBOMCTB BEIIECTB M XUMHUYECKHUX



peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HaOIIONeHHe, U3MEpEHUeE,
MOJIEJIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIICHHBIN);

CIIeZIOBAaTh TpaBWJIAaM TI0JIb30BAaHUS XUMHUYECKOW TMOCYJOW U J1abopaTOpHBIM
00opyZI0BaHKEM, a TaKKe MpaBUIaM OOpAIICHUs! C BEIIECTBAMU B COOTBETCTBHHU C
WHCTPYKIUSMHU TIO BBINIOJHEHUIO JIA0OOPATOPHBIX XUMHUYECKUX OTBITOB  TIO
MOJYYCHUI0O M COOMpPAHHUIO Ta3000pa3HBIX BEHIECTB (BOJAOpPOAA W KHUCIOPOAA),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPENEIEHHOM MacCOBOM J0JE€H pPAaCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M  IPOBOJUTH XUMHUYECKHE OKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIENOYEH U KUCIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
beHondranenH, METUIOPAHXK U APYTHE).

K xoH1y 00yueHus B 9 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHSATHI: XUMAYECKUMA DIIEMEHT, aTOM,
MOJIEKyJia, HOH, KaTHOH, aHHOH, IPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCIICHU S, XUMUYECKAst PEAKITH,
XUMUYECKasl CBA3b, TEIUIOBOM d(PPEKT peakiuu, MoJib, MOJISIPHBIN 00bEM, pacTBOD,
ANEKTPOJIUTHI, HEIJICKTPOJUTHI, DJICKTPOJUTAYECKAS JTUCCOIMAIUS, PEaAKIUU
WOHHOTO OOMEHa, KaTaJu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U
HEOOpaTUMbIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENb,
BOCCTAaHOBUTEIb, OKHCIEHHWE W BOCCTAHOBJIIEHWE, aJUIOTPOMHs, aM(OTEPHOCTb,
XUMUYECKasi CBsI3b (KOBAJEHTHAs, WOHHAs, METANIMYECKas), KpHUCTaJUTMYecKas
peméTka, KOppo3usi METAIIJIOB, CIIJIaBbI, CKOPOCTh XUMHYECKOU peaKIiu, IPeaeTbHO
nonyctumas konueHtpamnus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH U MPUMEHSThH 3TH
MOHSATHS TPU OMKMCAHUU BEIIECTB U UX MPEBPALCHHUIA;

HCIOJIb30BAaTh XMMUYECKYI0 CHMBOJIHMKY Ui COCTaBlieHUsI (OopMysd BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHI;

OTIPEeNIATh BAJCHTHOCTh M CTENEHb OKUCICHHUS XHUMHYECKUX 3JIEMEHTOB B
COEIMHEHUSX PA3IMYHOTO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K ONpEeAEIEHHOMY
KJIacCy COeAMHEHUN 1o (GopMyiiaM, BUJ XUMHUYECKOHN CBS3H (KOBaJIGHTHAas!, HOHHAS,
MeTaJinyeckas) B HEOPraHWYEeCKHX COCIMHEHUSIX, 3apsj HMOHA MO XHUMHYECKOH
(bopmyIie, XapakTep cpelibl B BOJHBIX paCTBOPAaX HEOPraHUYECKUX COEIMHEHUH, TUIT
KPUCTAIIMYECKON PEelIETKY KOHKPETHOTO BEIIECTBRA;

packpbiBaTh  cMbicit  Ilepmoamveckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro MOHMUMAaHHE: OIHUCHIBATh M XapaKTepU30BaTh TAOIMYHYIO
¢dopmy Ilepuoanyeckoil cHUCTEMbl XMMUYECKUX O3JEMEHTOB: pa3iNyarh MOHSITHS
«rnaBHas noArpynna (A-rpymnmna)» u «mobouyHas noarpynna (b-rpymma)y, mansie u
0O0JIbIIIME TIEPUO/IbI, COOTHOCUTH 0003HAYEHH S, KOTOPBHIE HMEIOTCS B IEPUOAUYECKOM
TabNMuIe, C YHUCIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS AaTOMOB XHMMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsi SApa, 00IIee YUCIIO SJIEKTPOHOB U pacIipe/ie]IeHHe UX 10
ANEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
AJIEMEHTOB U UX COCTUHEHUH B Mpe/esax MajblX MepruoJ0B U IIaBHBIX MOJTPYIII C
Y4€TOM CTPOECHHS UX aTOMOB;

KIacCU(PUIIMPOBATh  XUMHUYECKHE  DIEMEHTBI, HEOpraHMYeCcKHe  BeIIeCTBa,
XMUMHUYECKHE peaklnu (10 YUCIy U COCTaBYy YYAaCTBYIOUIUX B PEaKIUU BEIIECTB, IO
TEIIOBOMY d3(QeKxTy, MO0 U3MEHEHHUI0 CTeNeHeH OKHUCIEHUS XUMHYECKHX
JJIEMEHTOB);



XapaKTepu30BaTh (OMHCHIBATH) OOIIME W Ccrenu(DUUECKUE XUMHUYECKHE CBONCTBA
MIPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPIKIAsl OMMCAHNE TIPUMEPAMH MOJICKYIISIPHBIX
Y MOHHBIX YPAaBHEHUH COOTBETCTBYIONIUX XUMHUECKUX PEaKIIUN;

COCTaBJISITh YPAaBHEHMS DJEKTPOJIUTHYECKOM JUCCOIMAIMU KUCIOT, MIEIoYed u
COJICH, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHCHHSI PEAKIINii MOHHOTO OOMEHA, YPaBHCHHSI
peakiui, TMOATBEPKIAOIINX CYIISCTBOBAHUE TI'€HETHYECKOHW CBSI3U  MEKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEIHLHO-BOCCTAHOBHTEIBHBIX PEAKIIHHA MOCPEIACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCa STUX PEaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJICKYISIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (POpMyJie COeIMHEHUS, MAaCCOBYIO JIOJIIO
BEI[ECTBA B PACTBOPE, IPOBOJIUTE PACUYETHI TI0 YPABHCHUIO XUMUYICCKOM PEaKITUH;
coOmolaTh TIpaBUJia TOJB30BAHUS XMMHMUYECKOW TIOCYIOM M 1abopaTOpHBIM
o0opynoBaHHEM, a TaK)Ke MpaBHiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSAMH TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XHUMHYECKHX OIBITOB IO
MOJIYYEHUIO U COOMpaHHIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YITIEKUCIIOTO rasa);
MPOBOJUTHh PEAKIUH, IMOATBEPHKIAIONINE KAYeCTBEHHBI COCTAaB Pa3IMYHBIX
BEIECTB: PACNO3HABaTh OMBITHBIM MYTEM XJIOPHI-, OPOMHJI-, HOJUI-, KapOOoHAaT-,
docdar-, cwmkar-, cyiabhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI
M3YYEHHBIX METAJUIOB, IMPUCYTCTBYIOUIME B BOJHBIX PAacTBOPAaX HEOPTraHUYECKUX
BEILECTB;

MIPUMEHSITh OCHOBHBIE ONEPALIUU MBICIIUTEIBHON ACITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IlIeHNe, CUCTEMAaTH3aIUIO, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JJIl U3YYEHHUsI CBOMCTB BEUIECTB M XUMHUYECKUX PEAKIIMI, €CTECTBEHHO-
HayyHbl€ METOJbl T[O3HAaHUSA — HAONIOIEHHWEe, HW3MEpEHue, MOJIeIUpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HauMeHoBanue KoaudecTBO yacoB
Ne A31CII0B H TeM DJIeKTpOHHbIe (L (POBbIE)
n/m | P4 Beero KonrposbHeIe pakTHieckne o0pazoBaTelbHbIE pecypchbl
NporpamMmsl padoThI padoTsI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE MTOHATHS
XUMHSA — BaKHas
11 00J1aCTh €CTeCTBO3HAHUS 5 0 1 bubnuorexa [JOK
' U TMPAKTUIECKOM https://m.edsoo.ru/7f41837c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 1 bu6moreka [IOK
' peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHeiinue npeacTraBuTe/ M HEOPraHN4eCKNX BellecTB
21 Bosznyx. Kucnopoa. 6 0 0 bu6moreka [IOK
' IMousatue 06 okcuaax https://m.edsoo.ru/7f41837c
29 Boaopoa.Ilonsitue o 3 0 1 bu6moreka [IOK
' KHUCJIOTaX U COJIAX https://m.edso0.ru/7f41837c¢
23 Bopa. PactBopbl. 5 0 1 bu6mmoreka [JOK
' ITousiTie 00 OCHOBAHUAX https://m.edso00.ru/7f41837c¢
OCHOBHBI€E KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1 bubmorexa HOK

COEeIMHEHUN

https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro mo paznueny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 31eMeHToB I, . MenaeseeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[lepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX DIIEMEHTOB 7 1 1
. Y. Mennene-eBa.
Crpoenue atoma

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

39 OKHCITUTETHHO- 8 1 0 bubnuorexa [JOK
' BOCCTaHOBHTEJIHHBIE https://m.edsoo.ru/7f41837c
peaxImmn
bu6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa HOK

https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO

YACOB IO [TPOTPAMME 68 4 6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

HaumenoBanue KosnyecTBo 4yacoB
Ne A31CII0B H TeM DJIeKTpOHHbIe (LN (POBbIE)
wn | Pa3A Beero KoHTpoJbHbIE IIpakTH4eckue 06pazoBaTeabHbIE pecypebl
NporpamMmmsl padoThI padoTsI
Paspnen 1. BemiecTBo 1 XUMHYeCKHE peaKIUN
[ToBTOpEHUE N
11 yrayOneHue 3HaHUH 5 1 0 bubnuoreka [JOK
' OCHOBHBIX Pa3JICJIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
1.2 21(1:(1:)(1){]:)13);6 HOCTH 4 0 0 bubmorexa I[TOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUN
DJIEKTPOJIUTHYECKAS
13 IIUCCOLIHNALINA. 8 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEaKIUH B https://m.edsoo0.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
OO01as xapakTepucTuKa Bubmiorexa LIOK
2.1 XUMHUYECKUX DJIEMEHTOB 4 0 1

VIIA-rpynmnsl. ["anorenst

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OOmast xapakTepuCcTUKa
XUMHNYCCKHUX JJICMCHTOB

bu6mmoreka [{OK

2.2 VIA-rpynmer. Cepa u e€ 6 https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO01as XxapakTeprucTUKa
23 XUMHYECKHX JIEMEHTOB 7 bu6moreka [IOK
' VA-rpynmsl. A30T, https://m.edsoo.ru/7f41a636
dhocdhop u ux coenMHEHUS
OO6mras xapakTepucTuka
XUMHUYECKUX DJIEMEHTOB
bu6mmoreka [IOK
24 IVA-rpyniel. Yraepos u 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHCHUS
Hroro mo pazgeny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
31 OO0111e cBolicTBa 4 bu6mmoreka [JOK
' METaJJIOB https://m.edsoo.ru/7f41a636
3.2 Baxwueiine MeTaibl 1 16 bu6mmoreka [JOK
' HUX COEeIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 4. Xumus u okpy»kamomas cpeaa

41 BemecTBa u marepuaisl B 3 bu6mmoreka [{OK
' YKA3HHU YeI0BeKa https://m.edso0.ru/7f41a636
Wroro mo paznmeny 3
p 3 bu6mmoteka [IOK
C3CPBHOC BpEMA https://m.eds00.ru/7f41a636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosniecTBo yacoB DJIeKTpOHHbIe N poBbIe
n/ Tema ypoka e — Mpakxraaecimue o0pa3oBaTtejibHbIE
n Bcero pecypchl
padoThI padoThI
L | v v Tenan ) 0 0 buGanotexa LIOK
' https://m.edsoo.ru/ff0d210c
BEIIIECTBA
2 Ilonarue o MeTo1ax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTrueckast pabota Ne 1
3 «[IpaBmiia paboThI B 1ab0paTOpun 1 0 1 bubnuorexa [JOK
1 TIpuéMBI 0OpAaIIIeHHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0BAHUEM)
4 YycTele BeecTBa U CMECH. 1 0 0 bu6mmoreka [IOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
S| Pasterome cwecet (na mpivepe | 1 0 ) Bufimorera LIOK
8 . PHUMEP https://m.edsoo.ru/ff0d28c8
OYMCTKU TTOBAPEHHOM COJIH)»
bu6mmoreka [JOK
6 ATOMBI 1 MOJICKYJTEI ! 0 0 https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHYECKUE DJIECMEHTBI. 3HAKU

bu6mmoreka [IOK

! (CHMBOJIBI) XMMHYECKHX https://m.edsoo.ru/ff0d2be8
JJIEMEHTOB
8 IIpocThle 1 CIIOKHBIE BELIECTBA bubmmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢
bu6moreka [IOK
9 ATOMHO-MOJICKYJIIPHOE YUCHUE https://m.edsoo.ru/ff0d2d5
0
3aKOH ITOCTOSHCTBA COCTaBa
10 BelecTB. XuMuueckas Gopmyra. bubnuoreka [JOK
BaneHTHOCTH ATOMOB https://m.edsoo.ru/ff0d2eae
XUMHAYECKUX DIIEMEHTOB
1y | G sowas o Butmorea 110K
yp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J11 XUMHYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
Konnuectso Bemecrsa. Moib Eubmrorexa IIOK
13 i ’ ) https://m.edsoo.ru/ff0d523
MognspHas macca 0
14 duznyUecKrue U XUMHYECKHUE bubnuoreka [JOK
SIBIICHHS. XUMHUCCKAs PCaKIIHsI https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBUs IPOTEKAHUS bubnuoreka [IOK

XUMHWYCCKUX peaKquI

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKoH COXpaHEHHUs MacChl

bubnuoreka [IOK

16 BEIIEeCTB. XUMUYECKUE https://m.edsoo.ru/ff0d3b8
YpaBHCHUS 8
Boraucienust konuaecTBa, MacChl bu6mmoreka [IOK
17 BEIIECTBA 110 YPaBHEHUSAM https://m.edsoo.ru/ff0d570
XUMUYECKUX PEAKIU 8
Knaccudukanus xumuueckux
18 peakiuii (CoeTuHeHNs, bu6moreka [IOK
pas3IoKEeHNUs, 3aMEICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
1o | MhB Towonmmm B 10K
I JHCT. . https://m.edsoo.ru/ff0d40c4
cHCTEMAaTH3alis 3HAaHUH
KontponbHas padota Nel o teme bubnuorexa [JOK
20 «BelecTBa U XUMUYECKHE https://m.edsoo.ru/ff0d429
peaKIm» 0
| B o rwon Coem Busorsa 10K
Ayxd. poa https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
q)I/IBLI/I‘IeCKI/Ie A XUMHYECKHE Bubmiorexa IIOK
22 CBOHCTBA KHCJIOPOAA (peaxiuun https://m.edsoo.ru/ff0d461

okucineHus, ropenue). [lonstue
00 oxcuaax

4



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

CrocoObI osTy4eHHst KUCI0poia
B JJabopaTopuu u

bu6mmoreka [{OK

23 npomblinuieHHOCTH. [IpumMeHenue https://m.edsoo.ru/ff0d497a
KHCJIOPOJIa
TenoBoit 3¢ ekt xumMuueckon
peakIiu, TIOHATHE O bubnuotexa [JOK
24 TEPMOXMMHUYECKOM YPaBHCHUH, https://m.edsoo.ru/ff0d479
9K30- U DHIOTEPMHUYECKUX 0
peaKIusx
by | Tonmmo e srom u e BuGorea 10
P yxa, https://m.edsoo.ru/ff0d4c4a
€ro TPeIOTBPAIICHHUS
[TpakTruueckast pabota Ne 3 o
26 teme «llonyuenue u cobupanue bubnuorexa [JOK
KHCJIOPOa, U3yYCHHE €T https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
Bonopon — snemeHT u nmpoctoe bubnuoreka [JOK
27 BelecTso. Haxoxaenue B https://m.edsoo.ru/ff0d4dd
IpUpoJIe 0
dOu3nveCcKrue U XUMUYECKHE bu6moreka [IOK
28 cBoiicTBa Bojgopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd
BOJIOpPOJIA 0
bubnuoreka [JOK
29 [ToHsITHE O KUCIOTAX U COJISAX https://m.edsoo.ru/ff0d50d
2
CrniocoOsI mostydeHus: BOAOPOia B bubmorexa HOK
30 i AOPOL https://m.edsoo.ru/ff0d4dd

nabopaTopuu

0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teMe «Ilonydyenue u cobupanue

bu6mmoreka [{OK

31 BOJIOPO/Ia, M3YYCHHE €T0 https://m.edsoo.ru/ff0d4f42
CBOMCTB»

30 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYeCTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOMY bubnuoreka [IOK
KOJIMYECTBY BEIIECTBA UK https://m.edsoo.ru/ff0d55a0
00BEMY
Borancinerus 00EMOB Tra3oB 110

bu6moreka [IOK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE .

34 3aKOHA 00BEMHBIX OTHOIIICHUH gttps.//m.edsoo.ru/fde57O
razoB =

35 dOu3nvecKrue U XMMUYECKHE bu6moreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonsarue 00 bu6moreka [IOK
HHIAKATOpaXx https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes. Bubnmorexa [IOK

37 HacebimeHHbie 1 HEHACHITIICHHBIC https://m.eds00.ru/ffod5b4

PaCTBOPEI. MaccoBas gois
BCIICCTBA B paCTBOPC

0



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas padora Ne 5 o
teme «lIpuroroBienue pacTBOpoB

bu6mmoreka [{OK

38 C onpeaenEHHON MacCoOBOM J10JIek https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
bu6moreka [IOK
39 Konrpoxsras padora Ne2 no rewe https://m.edsoo.ru/ff0d634
«Kucnmopoa. Bonopon. Boga» 2
40 Oxkcuapl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 g%%ﬁiinxeg;ﬁﬁf;ec;fﬁoBHLIX bubmmorexa HOK
’ https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX OKCHUIOB
42 OCHOBaHHUS: COCTaB, bu6moreka [IOK
KIaccu(UKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune u xuMuuecKue bubnuorexa [JOK
CBOMCTBA OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, bubmuoreka [JOK
K1accu(uKaIysi, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [Tosmyuenue u xumuueckue bubnuorexa [IOK

CBOMCTBA KHUCJIOT

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpennue): HOMEHKIATypa,

bu6mmoreka [{OK

46 CIOCOOBI MOTYUCHUS, https://m.edsoo.ru/00ad947
XMMHYECKHE CBOHCTBA 4
[IpakTueckas padora Ne 6.
Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK

47 3a7a4 1o TeMe «OCHOBHBIC https://m.edsoo.ru/00ad9b7
KJIACChl HEOPTaHHUECKUX c
COEJTMHEHUN»
I'eneTndeckas CBSI3b MEXKIY bubnuoreka [JOK

48 KJIaccaMu HEOPraHHYECKUX https://m.edsoo.ru/00ad9a5
COEIMHEHUN 0
O600611eHre U cucTeMaTu3anus bubmorexa LTOK

49 - . https://m.edsoo.ru/00ad9cbh
3HAHUU 2
Kontponbnas padota Ne3 no teme bubnuorexa [JOK

50 "OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9el
HEOpPraHWYECKUX COCTUHEHUN" a
[lepBbie MOMBITKU

51 KIIaCCU(UKAIIUU XUMUYECKUX bubnuoreka [JOK

aJIeMeHTOB. IloHsATHE O rpymmax
CXOJHBIX 5JICMCHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bu6mmoreka [IOK

52 xuvmeckux anementos JI, 1 https://m.edsoo0.ru/00ada52
Meuneneena ¢
bu6mmoreka [IOK
53 [Tepumo b1, TPy, TOATPYIITBI https://m.edsoo.ru/00ada52
C
Crpoenue atomoB. CoctaB BH6H_HOTeKa LOK
54 ATOMHELX 516D, V30TOMLL https://m.edsoo.ru/00ada34
ACP. 2
CrpoeHnue AIIeKTpOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB BH6H_H0TeKa HOK
55 Tlepromaeckoii cuctenms: JI, 1 https://m.edsoo.ru/00ada6b
Meupeneena ¢
XapakTepucTuKa XUMHUUYECKOTO
bu6moreka [IOK
56 ?:;ZT;;ZK(ZI; EP?ST(;);ZHEIOHB https://m.edsoo.ru/00ada82
Meupeneena 4
3nauenue [lepuoguyeckoro
bu6mmoreka [IOK
57 3aKOHa JULA pasBUTHA HAYKH | https://m.edsoo.ru/00ada96

npaktuku. /1. . MenneneeB —
YU€HBIH, IEAaror 1 rpak/JanuH

€



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

DNEeKTPOOTPULIATEEHOCTh

bu6mmoreka [{OK

58 https://m.edsoo0.ru/00adaab
aTOMOB XMMHUUYECKHUX DJIEMEHTOB 8
bu6mmoreka [IOK
59 HNoHHas xuMHu4eckas CBA3b https://m.edsoo.ru/00adac3
4
KoBanenTHas nonspuas BubmaoTexa LIOK
60 Ap https://m.edsoo.ru/00adaab
XAMHYECKas CBA3b 8
KoBanenTHas HenoiaapHas bubmaorexa LIOK
61 Ap https://m.edsoo.ru/00adaab
XAMHYECKas CBA3b 9
bu6moreka [IOK
62 CreneHb OKUCICHUS https://m.edsoo.ru/00adae?
8
0 . ) bu6moreka [IOK
63 KHCITUTCEIILHO https://m.edso0.ru/00adb07
BOCCTAHOBUTEJIbHBIE PEAKITUN 6
bu6moreka [IOK
64 OKHCIUTENN U BOCCTAHOBUTEHN https://m.edso0.ru/00adb07
6
KonTponsnas pabora Ne4 o teme bubnuoreka [JOK
65 «Crpoenue aroma. XuMUYECKast https://m.edsoo.ru/00adb48
CBS3b» 6
. bubnunoreka [JOK
66 PesepeHbIi ypox. OBobmerne u https://m.edsoo.ru/00adb33

CHCTeMaTHu3alus 3HaHuH

c



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O60011EHNE U

bubnuoreka [IOK

. 1 https://m.edsoo0.ru/00ad9cb
cucreMaTtni3anda 3HaHNUU 2
68 PesepBHblit ypok. O60011EHE U 1 bubnuorexa [JOK
CHCTEMATH3aINs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe LN poBbIe

Ne Tema ypoka o0pa3oBaTtejibHbIE
n/n KoHTpoJbHbIE IIpakTHYeckue
Bcero pecypcbl
padoThI padoThI
[Iepnoanueckuil 3aK0H.
1 [lepuoanueckas cucrema 1 0 bubnuoreka [JOK
XUMUYECKHUX 3eMeHTOB /1. https://m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEPHOCTH B
2 W3MEHCHUU CBOWCTB 1 0 bu6moreka [IOK
XAMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOTOB
3 Eg;zf{g:fau:ﬁ " 1 0 bu6moreka [IOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEILECTB
P [ T 0 Bufimorera LIOK
> kP https://m.edsoo.ru/00adbac6
pemeéToK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KonTponbnas padora Nel
o teme «IloBTopenue u
yrayOleHne 3HAHHUHA
OCHOBHBIX Pa3/IeJIoB Kypca
8 xacca»

Knaccuduxarus
XUMHUYECKUX PEAKIUH I10
Pa3INYHBIM IPU3HAKAM

bu6morteka [IOK
https://m.edsoo.ru/00adbcb0

[Tonsatne o ckopoctn
XUMHUYECKON PEaKIUU.
[ToHATHE O TOMOTEHHBIX U
TeTEPOre€HHBIX PEaKLIHIX

bu6moreka [IOK
https://m.edsoo.ru/00adbe9a

IloHsATHE O XUMHYECKOM
paBHOBecHH. DaKkTOpHI,
BIIUSTFOIITME HA CKOPOCTh
XUMUYECKON PEaKuu 1
IOJIOYKEHUE XUMHUYECKOTO
paBHOBECHs

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTEILHO-
BOCCTAaHOBUTEJIbHBIE
peaKIuu

bubmuoreka [JOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

Teopus
BIEKTPOIUTHYECKON

bu6mmoreka [IOK

10 muccormannu. CUbHbBIE U https://m.edso0.ru/00adcd68
CJTa0BIC AIIEKTPOJIUTHI
11 HNoHHbIE ypaBHEHUS bubnuoreka [IOK
peaknuii https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA
| oo B LOK
belt . https://m.eds00.ru/00add5d8
ANEKTPOJIUTUUECKON
IUCCOLINAINN
XuMHYeCKHe CBOMCTBA
13 | npexctasnomii o6 bubmmorexa HOK
peil . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON
IACCOLMAIAN
14 [Tonsitue o ruapoU3e bu6moreka [IOK
coJlei https://m.edsoo.ru/00add9d4
15 O0600611eHNE U bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckas pabora Ne 1.
16 «Pemienue bu6mmoreka [JOK

SKCIICPUMCHTAJIbHBIX
3aaaq»

https://m.edsoo.ru/00addbfa



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

KonTtponsHas padora Ne2
1o TeMe

17 «DQNeKTpOoIuTHYECKAs bubnuorexa [JOK
JMCCOIUALIUSL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIINU B
pacTBopax»

OO01as XxapakTepucTUKa

18 raJloreHOB. XUMHUYECKHE bu6mmoreka [IOK
CBOWCTBa Ha IpUMeEpE https://m.edsoo.ru/00addfe2
xJIopa
XmopoBogopoa. CosnsHast

19 KHCIIOTa, XUMHAYECKHUE bu6mmoreka [IOK
CBOWCTBA, MMOJTyYEHHE, https://m.edsoo.ru/00ade104
MPUMEHEHHE
[IpakTruueckas padota Ne 2

20 no teme «llonydyenue bubnuorexa [JOK
COJISTHOM KHCJIOTEI, https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY»

Beruucnenus no
21 YPaBHEHUSIM XUMUYECKUX bubmuoreka [JOK

peaKHHﬁ, €CJii OAUH U3
pearcHTOB 1aH B H30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

22

OOmast xapakTepuCTUKa
aneMeHTOB VIA-rpymnmbl

bu6mmoreka [IOK
https://m.edso0.ru/00ade64a

23

AnnoTponHsie
MOIU(UKAITUU CEPHI.
Haxoxnenue cepol u eé
COEIMHEHUH B MIPUPOJE.
XHUMUYECKUE CBOMCTBA
CephI

bu6morteka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBo10po1, CTPOCHHE,
CbI/ISI/I‘—IeCKI/Ie U XUMHUYCCKHUEC
CBOICTBA

bu6moreka [IOK
https://m.edso0.ru/00ade802

25

Oxkcupsl cepbl. CepHas
KHCJIOTa, GU3UYECKUE U
XUMHWYECKIE CBOMCTBA,
[IPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XuMmudeckue p€aKknuu,
JICKAIKMEC B OCHOBEC
IIPOMBIIIJIICHHOT'O crocoba
MMOJIYYCHHA cepHoﬁ
KHUCJIOTBI. XHUMHYECKOE
3aIpsA3HCHUC OKI)Y)KaIOH_Ieﬁ
CpCabl COCANHCHUSAMU CCPLI

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Briuucienue MmaccoBoi

bu6mmoreka [IOK

27 FOTIH BRIXOMA HPOAYKTa https://m.edsoo.ru/00adec8a
peakiuu
OO01as XxapakTeprucTUKa
28 | Asor. prenpocrpencrmne Bubmiotexa LIOK
» pacIpocTp https://m.edsoo.ru/00adeea6
npupoe, puznueckue u
XUMHUYECKUE CBOMCTBA
AmMuak, ero puznyeckue
29 U XUMHUYECKHE CBOMCTBA bubmorexa IOK
’ https://m.edsoo.ru/00adf004
MOJIy4Y€HUE U IPUMEHEHHE
[TpakTrueckast padota Ne 3
30 no teme «llonydyenue bubnuorexa [JOK
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»
A30THAas KUCJIOTa, e€ Bubnmorexa [IOK
31 (hbU3UYECKUE U XUMHYECCKUE

CBOMCTBA

https://m.edso0.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanue HUTPATOB
U COJIEW aMMOHHS B
KayeCcTBE MUHEPAIbHBIX
ynoOpenuii. XumMudeckoe
3arpsI3HEHUE OKPYXKaroLen
Cpebl COeAMHEHUAMU
azoTa

bu6mmoreka [IOK
https://m.edso0.ru/00adf518

33

®docdop. Oxcnn pochopa
(V) u pocdopHas kucnora,
(1)I/I3I/I"IeCKI/Ie U XUMHUYCCKHUEC
CBOWCTBA, MTOJIy4CHHE

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonws3oBanue docdaTton
B KauecTBE MUHEPATbHBIX
ynoOpeHuil. 3arps3HeHne
MIPUPOJIHON Cpelibl
dhocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpoCcTpaHECHHE B
npupo/ie, GU3NIecKue u
XUMHYECKUE CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxkcuppl yriaeponaa, ux
(bu3HUYeCKre U XUMUICCKHEC

bu6mmoreka [IOK

36 CBOHCTBA. IKOJOTHHECKHE https://m.edsoo.ru/00adfebe
POOJIeMBI, CBSI3aHHBIC C
okcusom yriepona (I1V)

37 VYroJibHas KUCOTA U €€ bubnuotexa [JOK
coym https://m.edsoo.ru/00ae006¢
[IpakTueckas padora Ne 4
T ‘ https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiusa Ha
KapOoHaT-uOH"
[lepBoHauanbHbIE TOHATHUS

39 00 OpraHMYecKux bubnuorexa [JOK
BEILECTBAaX KaK O https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIriiepoia

40 Kpewmuuii u ero bubnuoreka [JOK

COCIUHCHUA

https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

41

[Tpaktuyeckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAJIbHBIX 337124
no teMe «BaxxkHennne
HEMETaJUIbI U UX
COCIUHCHHUS

bu6mmoreka [{OK
https://m.edso0.ru/00ae0bf2

42

KonTpomnbnas pabota Ne3
mo Teme «Baxxuewnmne
HEMETAJUIBI U UX
COETMHEHU

bu6moreka [IOK
https://m.edso0.ru/00ae0e18

43

OO6mras xapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTauioB. Meramndeckas
CBSI3b M METaJNIMYECKAs
KpPUCTAIUINYECKAs PEIIETKA.
duznyeckue cBOMCTBA
METAJIJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ae103e

44

XUMUYECKUE CBOMCTBA
METaJJIOB.
DNEeKTPOXUMHUYECKUH P
HaAMpPSDKEHUN METaIJIOB

bubmuoreka [JOK
https://m.edso0.ru/00ae1156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

Oo11e crioco0bl
HOJIy‘-IeHI/IFI MCTaAJ1JIOB.
CHJIaBI)I. BI)I‘-II/ICJICHI/DI 10

45 YPAaBHEHUSAM XUMHUYECKHUX bubmmorexa [TOK
. https://m.edso0.ru/00ae1156
peaKIuii, eclii OJIUH U3
peareHTOB COJICPIKUT
npuMecu
16 [TonsiTHE O KOPPO3UH bubnuoreka [JOK
METAaJIOB https://m.edso0.ru/00ae1278
bu6moreka [IOK
4t [Henoumbie meTanb! https://m.edsoo.ru/00ae14b2
48 OKcuIbl M THAPOKCHUIBI bu6mmoreka [IOK
HATPHUS U KaJTus https://m.edsoo.ru/00ae14b2
. H https://m.edsoo.ru/00ae15e8
MarHuu
50 Baxueiine coenuHeHNA bu6moreka [IOK
KaJIbLIAS https://m.edsoo.ru/00ae15e8
51 O06006111eHNE U
cHCTEMAaTH3aIis 3HaHUH
52 Ké&cTkocTh BOJBI U bu6mmoreka [JOK

crocoObl € yCTpaHeHus

https://m.eds00.ru/00ae1886



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[Ipaktudeckas padora Ne 6

53 o Teme "JKECTKOCTh BOJIBI bubmorexa HOK
N H,, https://m.edsoo.ru/00aelae8
Y METOJIbI €€ yCTpaHEHUS
. bubnuotexa [JOK
54 AmOMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOliCcTBa bubnuoreka [IOK
OKCH/JIa ¥ THIPOKCH 1A https://m.edsoo0.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
| o et Bumorea 10K
() https://m.edsoo.ru/00ae35e6
58 O06o01enue u
cHUCTeMaTH3allys 3HaHUI
[IpakTrueckas paborta Ne 7.
Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 bu6mmoreka [JOK

o Teme «Baxxuenmne
MCTAJJIBI U UX
COCOAMHCHU

https://m.edso0.ru/00ae3de8



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60

Breraucnenus mo
YPaBHEHUSAM XUMUYECKUX
peaKkuuid, €CJii OJUH U3
peareHTOB JaH B U30BITKE
WJIA COJIEPKUT TPUMECH.
Brrunciaenus MaccoBoi
JIOJTM BBIXO/1a MMPOJYKTa
peakuuu

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

61

O0600mIeHne n
cUCTeEMAaTHU3alUs 3HaAHNI

62

KonTtponsHas padota Ned
mo TeMe «Baknelme
METaJTBl U UX
COCTUHCHUSDY

63

BemecrBa n Marc€purabl B
HOBCCI[HCBHOI\/'I KHN3HU
YCJI0BCKa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3f50

64

XHUMHYECKOE 3arps3HEHUE
OKpY’KaloIlel cpe/bl

bu6moreka [IOK
https://m.edsoo.ru/00ae4270

65

Ponb xumuu B PCIICHUN
OKOJOTHYCCKHUX Hp06J'IeM

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHBIl ypOK.

bu6mmoreka [IOK

66 Obobmenme 1 . 1 https://m.edso0.ru/00ae0d0a
cucreMaTtni3annda 3HaHNU

. https://m.edso0.ru/00adb33c
cucreMaTtni3anda 3HaHUU

68 g%s:g oo 1 bubmorexa ITOK

m . https://m.edso00.ru/00ad9ch?2

cucreMaTtui3anda 3HaHNU
OBIIEE KOJIMYECTBO YACOB 68

110 ITIPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIHEHEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
» Xumus, 8 knacc/ 'abpuensna O.C., OctpoymoB W.T"., Cnaakos C.A., AkunonepHoe o6miectBo «M3narensctBo «IIpocBemenne»
* Xumus, 9 xinacce/ I'abpuensn O.C., OctpoymoB WU.I'., Cnankos C.A., AkumonepHoe oo6mectBo «M3narenscTBo «IIpocBemenuer»

METOANYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

Xumus. 8 ki1.: KontposbHbie u mpoBepouHbie padoTsl Kk yueOHuky O. C. 'abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. Bepeskun, A.
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